INTRODUCTION
The southwestern margin of North America is defi ned, in large part, by the contractional deformation and magmatism associated with a prolonged history of convergence between the North American and Farallon plates. The intrusive record for this phase of tectonism is dominated by bodies formed during punctuated, high-fl ux events known as fl are-ups (e.g., Coleman and Glazner, 1997; Ducea, 2001; Ducea and Barton, 2007) . Ducea and Barton (2007) argued, based on the compilation of thousands of radiogenic and stable isotopic data, that fl are-up arc magmatism is derived from upper-plate lithosphere. They further argued that such events are intrinsically tied to crustal/lithospheric thickening events such as subduction erosion, collision, or retro-arc shortening (e.g., Sevier orogeny).
In the southern and Baja Californian Peninsular Ranges batholith, such fl are-up magmatism is represented by the La Posta suite of intrusives (Walawender et al., 1990; Tulloch and Kimbrough, 2003) , which form the bedrock along the backbone of the Baja Peninsula. The La Posta event of the Peninsular Ranges batholith is represented by ~20 individual intrusive bodies emplaced within the transitional and eastern zones of the batholith between 99 and 92 Ma, and it accounts for nearly 50% of surface exposure of the Peninsular Ranges batholith (Kimbrough et al., 2001) . The timing of the La Posta event overlaps that of the Sierra Crest magmatic event of the Sierra Nevada (Coleman and Glazner, 1997) , which has been associated with retro-arc shortening of the Sevier orogeny (Ducea, 2001; DeCelles et al., 2009) , and the high-fl ux emplacement of early Late Cretaceous intrusions (e.g., Ecstall suite) of the Coast Mountains batholith (west-central British Columbia, Canada), which are inferred to be related to the collision of the Western magmatic belt (i.e., Alexander-Wrangellia terranes) with the Eastern magmatic belt (i.e., Stikine-Yukon-Tanana terranes) in the late Early Cretaceous (Gehrels et al., 2009; Wetmore and Ducea, 2011) . The mechanism(s) responsible for the genesis of La Posta event magmas appears to be more consistent with that of the Coast Mountains batholith (i.e., collision related). This follows from the observations that the La Posta melts were likely derived from the pre-Late Cretaceous assemblages from the western zone of the Peninsular Ranges batholith that underthrust the central/ transitional to eastern zone of the Peninsular Ranges batholith (e.g., Todd et al., 1988; Thomson and Girty, 1994; Johnson et al., 1999a; Wetmore et al., 2002 Wetmore et al., , 2003 Kimbrough and Grove, 2010; Schmidt et al., this volume) and were subsequently contaminated through the assimilation of the evolved upper-crustal lithologies that host the intrusions (e.g., Walawender et al., 1990; Tulloch and Kimbrough, 2003) .
Some features temporally and spatially associated with the La Posta intrusions of the central/transitional and eastern zones of the Peninsular Ranges batholith are a suite of late syn-to postcollisional intrusions of the western zone of the batholith (e.g., Johnson et al., 1999a Johnson et al., , 1999b Johnson et al., , 2003 Tate et al., 1999; Tate and Johnson, 2000; Wetmore et al., 2003; Schmidt et al., this volume) . These intrusions are only known from the Alisitos arc segment, which comprises the western Peninsular Ranges batholith south of the Agua Blanca fault, and is inferred to have been either a fringing (Gastil et al., 1975 (Gastil et al., , 1981 , or exotic island arc (Johnson et al., 1999a; Wetmore et al., 2002 Wetmore et al., , 2003 , collapsed against the southwestern margin of North America between ca. 112 and 100 Ma (Schmidt et al., this volume) . While late syn-to postcollisional intrusions are distributed relatively uniformly along the length of the Alisitos arc segment, trace elemental chemistries of these intrusive rocks exhibit spatial variations that correlate with similar spatial variations in the magnitude of crustal shortening.
In the following sections, we will provide a brief background of the tectonic evolution of the Baja Peninsula and the formation of the Peninsular Ranges batholith. This will be followed by a relatively detailed description of the structural geology of the Alisitos arc segment, including the timing of magmatism associated with this arc, followed by a description of the available geochemistry for the Early Cretaceous intrusions of the Alisitos arc. We will conclude with a discussion of the tectonic and petrogenetic implications for the structural and geochemical data.
and Alisitos Formation, Late Triassic through Jurassic turbidite sequences of the Bedford Canyon complex, and deep-and shallowwater portions of the early Paleozoic passive-margin assemblages (see fi gure 1 in Schmidt et al., this volume; Gastil, 1993; Wetmore et al., 2003) . The bedrock lithologies of the Peninsular Ranges batholith have been traditionally subdivided into western, central or transitional, and eastern zones. That is, the Santiago Peak volcanics, and Alisitos and Rosario Formations comprise the western zone, the Bedford Canyon complex comprises the central/transitional zone, and the passive-margin assemblage comprises the eastern zone. Similarly, intrusive rock petrologies/ mineralogies and elemental/isotopic chemistries have often been used to divide the Peninsular Ranges batholith into western and eastern zones (e.g., Taylor and Silver, 1978; Silver et al., 1979) .
During the early Mesozoic, the southwestern margin (present-day coordinates) of North America was characterized by the eastward subduction of oceanic lithosphere of the Farallon plate (e.g., Engebretson et al., 1985) . The basement geology of the continental margin at this point was largely defi ned by the Paleozoic passive-margin sequences, which may have been truncated and transported southward in the late Pennsylvanian-Permian (e.g., Dickinson and Lawton, 2001) . The associated arc during this phase was much further east (e.g., Coney and Reynolds, 1977) than the ultimate location of the future Cretaceous arc (i.e., the Peninsular Ranges batholith). However, the continental margin was experiencing lateral growth through the accretion of sediments largely derived from the continent. These accreted assemblages are represented by the Late Triassic through Jurassic Bedford Canyon complex located along the central/transitional zone of the Peninsular Ranges batholith (Gastil, 1993; Wetmore et al., 2003) .
Continued accretion and lateral growth of the continent contributed to the westward migration of the arc during the Late Jurassic into the Early Cretaceous, when the arc began to intrude through and erupt onto the earlier-formed accretionary prism. This portion of the arc is preserved as the Santiago Peak arc, located in the western zone of the Peninsular Ranges batholith north of the ancestral Agua Blanca fault (aABF, Fig. 1 ). Some intrusive rocks of this phase of magmatism are also observed in the hanging wall of the east-dipping, westvergent Main Mártir thrust in the southern portion of the Peninsular Ranges batholith (Johnson et al., 1999a; Wetmore et al., 2005; Schmidt et al., this volume) .
The portion of the western zone south of the ancestral Agua Blanca fault is represented by the Alisitos arc, which has been interpreted to have been a fringing (Gastil et al., 1975 (Gastil et al., , 1981 or exotic island arc (Johnson et al., 1999a; Wetmore et al., 2002 Wetmore et al., , 2003 Alsleben et al., 2008) that collapsed against the southwestern margin of North America during the latest Early Cretaceous. The true basement of the Alisitos arc is not known to be exposed, but Late Jurassic intrusions, within the southernmost exposure of the Alisitos at El Arco, located near the Baja Norte-Sur state line, yield island-arc elemental and isotopic compositions (Weber and López Martínez, 2006) similar to those observed from Early Cretaceous intrusives within the Alisitos arc. These geochemical data, and U/Pb zircon geochronology studies of these intrusives (e.g., Valencia et al., 2006) suggest that the basement to the Alisitos arc is oceanic crust that lacks any clear interaction or proximity to the North American continental margin prior to their collision in the latest Early Cretaceous (e.g., Alsleben et al., 2012) .
The collapse of the Alisitos arc along the southwest margin of North America during the latest Early Cretaceous appears to have dramatically affected both the magmatism and the geometry of the continental margin south of the ancestral Agua Blanca fault. Collision of the Alisitos arc occurred almost simultaneously with the end of Santiago Peak arc magmatism, when suites of late synto postcollisional intrusive bodies were emplaced almost exclusively within the Alisitos arc (Wetmore et al., 2005; Schmidt et al., this volume) . The collision resulted in the juxtaposition of the Alisitos arc with the Santiago Peak arc to the north across the ancestral Agua Blanca fault and with the central/transitional zone of the Peninsular Ranges batholith to the east along the Main Mártir thrust. The Main Mártir thrust juxtaposes the Alisitos arc against high-grade (amphibolite) metamorphic assemblages (e.g., Kopf et al., 2000; Rothstein and Manning, 2003; Melis, 2006) , having protoliths from both the southern continuation of the Bedford Canyon complex and intrusives yielding ages that are the same as those of the Santiago Peak arc (e.g., Johnson et al., 1999a; Wetmore et al., 2005; Melis, 2006; Schmidt et al., this volume) . Wetmore et al. (2005) argued that these observations suggest that the majority of the Santiago Peak volcanics, which appear to have continued along the continental margin south of the ancestral Agua Blanca fault, was tectonically eroded (i.e., subducted) as a result of the collision in a manner similar to that currently observed along the Middle America Trench in Costa Rica (e.g., Fisher et al., 2004) .
Deformation of the Alisitos Arc
The remains of the Alisitos arc correspond to the Alisitos Formation and entrained intrusions ( Fig. 1 ) located between the Pacifi c coast and the Main Mártir thrust, which juxtaposes it with the intensely deformed and metamorphosed strata and intrusive rocks of the central/transitional zone of the Peninsular Ranges batholith to the east (Johnson et al., 1999a; Schmidt and Paterson, 2002; Schmidt et al., this volume) . To the north, rocks of the Alisitos arc are juxtaposed across the ancestral Agua Blanca fault with the Early Cretaceous Santiago Peak arc, a continental margin arc built upon and through the Late Triassic through Jurassic North American accretionary prism . The southern limit to the Alisitos arc is not known because it is buried beneath Cenozoic volcanics and marine sediments; the southernmost exposures are the Middle Jurassic intrusions and hosting volcanic country rocks at El Arco (Weber and López-Martínez, 2006; Valencia et al., 2006) .
The structural geology of the Alisitos arc is fundamentally defi ned by a fold-and-thrust belt that mantles the northeastern and eastern sides of the arc terrane and that formed in response to the on March 31, 2014 memoirs.gsapubs.org Downloaded from latest Early Cretaceous collapse of the arc along the southwestern margin of North America. The fold-and-thrust belt exhibits variations along strike with respect to the relative position, the total amount of shortening due to both folding and ductile strains, the structural throw across terrane-bounding structures, and the style of contraction (Alsleben et al., 2008) . Here, the deformation of the Alisitos arc is described with respect to the northern (San Vicente), central (Sierra San Pedro Mártir), and southern (Calamajue) regions of the arc as illustrated in Figure 1 .
S C C
The northern Alisitos arc includes the area from the ancestral Agua Blanca fault south to ~31°10′N, or ~10 km north of the town of Colonet (Fig. 1) . The fold-and-thrust belt in this portion extends southwest from the ancestral Agua Blanca fault for more than 30 km to the Pacifi c coastline and trends at between N50-60°W. Deformation within this portion of the Alisitos arc is dominated by short-wavelength and high-amplitude folding, and ductile strain (10%-75% shortening in the z direction). Folds are increasingly tight, changing from gentle, upright folds in the southwest to southwest-vergent isoclinal folds within 5 km of the ancestral Agua Blanca fault. Horizontal shortening associated with folding and ductile strain is calculated to be as great as 10.2 km in the San Vicente portion, which Alsleben et al. (2008) calculated to have produced as much as 1.4 km of crustal thickening. Shortening due to thrusting is estimated to be less than a few kilometers, and vertical thickening is also assumed to be less than ~5 km based on equivalent greenschist metamorphic facies on both sides of the ancestral Agua Blanca fault (Wetmore et al., 2005; Alsleben et al., 2008) .
The central Alisitos arc includes the area immediately north of the town of Colonet (i.e., south of 31°10′N) to 30°20′N, or ~30 km north of the town of El Rosario (Fig. 1) . The fold-andthrust belt in this portion of the Alisitos arc trends at N20-40°W, and extends west from the Main Mártir thrust to the coastal plain, where it is covered by Late Cretaceous to Quaternary deposits. Folding and ductile strains throughout much of this part of the Alisitos arc appear to be similar to those observed within the northern portion with respect to scale and magnitude. However, within ~3 km of the Main Mártir thrust, folding and shear strain appear to be much more intense, as the folds there plunge parallel to the shear direction and are commonly transposed within the mylonites of the Main Mártir thrust (Johnson et al., 1999a; Schmidt and Paterson, 2002; Alsleben et al., 2008 ; mapping by Wetmore and Alsleben, 2004, 2005 , personal observations). The total magnitude of folding and ductile strain-related shortening is calculated to be at least 3 km, with attendant crustal thickening of ~2 km (Alsleben et al., 2008) . However, these values clearly underestimate the total magnitudes due to uncertainties within the region proximal to the Main Mártir thrust and the limited scope of bedrock mapping completed in this portion of the Alisitos arc. Although shortening may ultimately be of a similar magnitude to that observed in the northern area, it is clear that thrust faulting, particularly along the Main Mártir thrust, is more prominent within the central Alisitos arc. In addition to a kilometer-wide zone of mylonitization (Melis, 2006) , the Main Mártir thrust juxtaposes the eastern portion of the Alisitos arc, which exhibits no greater than greenschist-facies metamorphism and Al-in-hornblende pressures of ~2 kbar , with the westernmost portion of the transitional zone of the Peninsular Ranges batholith, which is characterized by amphibolite-faces metamorphism and pressures as great as 6.4 kbar .
The southern Alisitos arc is located between 30°40′N and 29°10′N (Fig. 1) . The fold-and-thrust belt in this area is largely buried beneath a veneer of Late Cretaceous sediments (i.e., the Rosario Formation) and Pliocene lava fl ows, except for that portion within a few kilometers of the Main Mártir thrust (locally known as the El Toro fault; Alsleben et al., 2008) . The trend of the belt in this area is between N40-60°W, and, for the exposed section, the magnitude of horizontal shortening due to folding and ductile strain is calculated to be 0.6 km and 0.8 km of crustal thickening, respectively. As a consequence of the limited exposure, these values of shortening likely underestimate the actual magnitude greatly. However, based on a few scattered exposures of basement observable in satellite imagery of the area to the west of the Sierra Calamajue ( Fig. 1 ), it appears that the actual width of the fold-and-thrust belt may be comparable to that observed in the northern areas described earlier herein. Faulting in the Sierra Calamajue area is much more complicated than that observed in the two northern portions of the Alisitos arc. There, the main boundary fault, referred to as the El Toro fault (Alsleben et al., 2008) , between the Alisitos arc and the older Mesozoic turbidite sequences (i.e., the Bedford Canyon complex; Schmidt et al., this volume) represents a modest jump from sub-greenschist-facies rocks west of the fault to greenschist-facies rocks east of the fault. Approximately 3 km further east, the metamorphic grade increases to lower-amphibolite facies across the east-dipping El Molino fault (Alsleben et al., 2008) . Alsleben et al. suggested that the total amount of vertical displacement across the combined El Toro and El Molino faults is less than ~6 km.
In summary, the deformation within the Alisitos arc associated with its collision with the North American continental margin exhibits extreme variations along the length of the terrane. In the northern and southern portions, deformation appears to be dominated by folding and minor vertical offset (3-5 km) of thrust faults. As a result, crustal thickening along the eastern side of the Alisitos arc in these two areas is estimated to be between 6 and 10 km. The deformation with the central portion of the Alisitos arc appears to have resulted in much greater crustal thickening, due primarily to the large amount of heave on the Main Mártir thrust. While thickening due to folding and ductile strain (~2.1 km) is only slightly higher than that observed in the northern and southern portions, the difference in calculated pressures across the Main Mártir thrust suggests as much as 14-16 km of additional crustal thickening within the eastern part of the central Alisitos arc. This amount of thickening is a maximum, however, as syncontractional erosion of the hanging wall may have been substantial during this phase of the collision, as it was during the Late Cretaceous (e.g., Kimbrough et al., 2001 ).
Geochemistry of the Latest Early Cretaceous Intrusions of the Alisitos Arc
Latest Early Cretaceous magmatism related to the Alisitos arc lasted at least from 118.4 ± 2.3 Ma (Wetmore et al., 2005; Schmidt et al., this volume) until 102.5 Ma based on the ages of volcanic and plutonic rocks, respectively. An earlier phase of magmatism (i.e., beyond the known range from ca. 118 to ca. 102 Ma) is probable due to the observation of excessively large crustal thicknesses for an island arc, which are 35 ± 4 km (Lewis et al., 2001) , even in regions away from known collision-related thickening. Limited knowledge of the early history for the Alisitos arc notwithstanding, the available ages and structural constraints demonstrate that the majority of studied intrusions within the Alisitos arc are either precollisional (emplaced immediately before collision), emplaced between 118 Ma and ca. 110 Ma, or syn-to postcollisional, emplaced between ca. 108 Ma and ca. 102 Ma (Johnson et al., 1999a (Johnson et al., , 1999b Tate and Johnson, 2000; Wetmore et al., 2005) . In the remainder of this report, we will refer to the late syn-to postcollisional intrusions simply as postcollisional. Geochemical data for the Alisitos arc are essentially limited to those from the northern and central areas, but they include some additional data from Middle and Late Jurassic intrusions from the Sierra Calamajue and the El Arco areas (ca. 144 Ma and 165 Ma, respectively). In this section, we will focus only on the latest Early Cretaceous precollisional and postcollisional intrusions from the northern and central Alisitos arc.
Only a handful of precollisional intrusions associated with the latest Early Cretaceous arc phase of magmatism within the Alisitos arc have been identifi ed and studied to date. These include the Arce pluton (118.4 ± 2.3 Ma U/Pb zircon) of the northern area, and the Ensinosa (110.4 Ma U/Pb zircon; Chávez-Cabello, 1998), Zarza (115 ± 1 Ma U/Pb zircon; Tate et al., 1999) , and Burro (114 ± 1 Ma U/Pb zircon; Tate and Johnson, 2000) intrusions of the central area. All four are relatively small intrusions (~1-10 km 2 ) characterized by compositions that range from gabbro to tonalite, but include some minor trondhjemite in the Zarza intrusive suite .
Somewhat more postcollisional intrusions have been identifi ed and studied from the northern and central portions of the Alisitos arc. These include the Balbuena (107.7 ± 3.6 Ma U/ Pb zircon), Dos Tortas (undated), El Tigre (undated), Giganté (undated, but younger than the Piedra Rodada), Los Alamos (undated, but younger than the Balbuena), Piedra Rodada (105.5 ± 3.4 Ma U/Pb zircon), San Jacinto (undated), and San Vicente (105.0 ± 3.4 Ma U/Pb zircon) plutons from the northern Alisitos arc, and the Potrero (102.5 ± 1.6 U/Pb zircon; Johnson et al., 2003) and the San José (105.4 ± 1.1 Ma U/Pb zircon; Johnson et al., 2003) plutons of the central Alisitos arc. The assessment of timing of emplacement relative to collision for those intrusions that lack U/Pb zircon ages is determined through contact relations with dated intrusions (Giganté and Los Alamos plutons), and through the demonstration that host rocks were folded prior to emplacement (Dos Tortas, El Tigre, and San Jacinto plutons). Folding is constrained to have been largely completed by the time the Balbuena pluton was emplaced at ca.108 Ma, and the majority of subsequent contractional deformation was focused onto the ancestral Agua Blanca fault and Main Mártir thrust (Wetmore et al., 2005; Melis, 2006; Schmidt et al., this volume) . The northern Alisitos intrusions are generally much larger, having exposure areas between 6 and 100 km 2 , and compositions that range from gabbros to tonalities; the latter composition comprises more than 90% of nearly all mapped postcontractional intrusions (e.g., Tate and Johnson, 2000; Johnson et al., 2003; Wetmore et al., 2005) .
Geochemistry, including U/Pb geochronology, provided in Tables 1 and 2 , and discussed in the following sections, derives from other studies (i.e., Tate et al., 1999; Tate and Johnson, 2000; Wetmore, 2003; Wetmore et al., 2005 [see also Miller and Hughes, 2009] ) and some additional data for the central Alisitos arc provided by Scott Johnson (University of Maine, 2010, written commun.); the latter were produced together with those reported in Tate et al. (1999) and Tate and Johnson (2000) . Readers are referred to those publications for descriptions of the methods used in producing these data.
The geochemical data available from the Early Cretaceous intrusions of the Alisitos arc are quite limited in number, and, therefore, some of the observations that follow may need revision as additional data from a wider distribution, and more diverse suites of intrusions become available. This notwithstanding, there are several observations made from the available data that we feel warrant review.
Isotopic data for samples from all age (i.e., pre-and postcollisional) and regional (northern and central) groups of the Alisitos arc exhibit very similar primitive compositions, with ε Nd(100) ranging from 4.85 to 7.13, 87 Sr/ 86 Sr (100) ranging from 0.7022 to 0.7043, and δ
18
O ranging from 7.7‰ to 8.9‰ (Table 2 ). In contrast to the isotopic data, pluton chemistry exhibits some systematic variations between the groups. In general, samples from the precollisional and postcollisional intrusions of the northern Alisitos arc and samples from the precollisional intrusions of the central area tend to have overlapping ranges and closely corresponding mean values. These values are typically both higher or both lower than those samples from the postcollisional intrusions of the central Alisitos arc. For example, the range of SiO 2 spans nearly 25 wt% for samples from both groups of northern intrusions and the central area's precollisional intrusions, whereas the range for postcollisional samples from the central Alisitos arc intrusions varies by only ~10 wt% (i.e., 60-70 wt% SiO 2 ). Al 2 O 3 and Na 2 O in samples from all the northern area intrusions and from the precollisional intrusions of the central area are on average lower than those from the postcollisional intrusions from the central zone, while TiO 2 , Fe 2 O 3 , MnO, and K 2 O are all lower on average in samples from the latter suite of intrusions. Similarly, average concentrations of several trace elements, including some of the rare earth elements (REEs), exhibit pronounced variations, such as Sr, which has an average of 230 ppm for the postcollisional intrusions from the northern Alisitos arc, but has an average of 665 ppm in the postcollisional intrusions of the central area. Ytterbium, which has average concentrations ranging from 3.21 to 5.15 ppm for samples from all groups from the northern area and the precollisional intrusions from the central area, averages only 0.67 ppm for samples from the postcollisional intrusions of the central Alisitos arc. In summary, the Early Cretaceous intrusions of the northern and central regions of the Alisitos arc have broadly similar petrologic classifi cations, relatively primitive radiogenic and stable isotopic compositions, and broadly similar elemental geochemistries. However, in detail, while intrusions of all ages from the northern region and the precollisional intrusions of the central region all have very closely corresponding compositions, the postcollisional intrusions from the central zone are distinct from the rest in that they are characterized by a very restricted range of silica concentrations, overall higher Al 2 O 3 , Na 2 O, and Sr compositions, and lower TiO 2 , Fe 2 O 3 , MnO, K 2 O, and Yb concentrations.
DISCUSSION
The structural data from the Alisitos arc and adjacent central/transitional zone of the Peninsular Ranges batholith reveal that by the end of the Early Cretaceous, collision between the arc terrane and the North American continental margin had locally produced large crustal thicknesses in the central Alisitos arc adjacent to the Main Mártir thrust. Geochemical data reveal that postcollisional intrusions in the central Alisitos arc possess compositions that are unique within the Alisitos terrane. Their compositions overlap those of the La Posta intrusions of the central/ transitional and eastern zones of the Peninsular Ranges batholith (e.g., Tulloch and Kimbrough, 2003) , formed during the La Posta fl are-up event that followed collision and the emplacement of the postcollisional intrusions of the western zone by just a few million years.
In this section we will: (1) revisit the geochemical data to argue that all of the Early Cretaceous melts of the Alisitos arc derive from a source of similar composition; (2) argue that the unique geochemical signature of the central Alisitos arc's postcollisional magmas are the direct result of Main Mártir thrusting, resulting in the depression of the crustal source rocks for these melts to depths in excess of 35 km; and (3) show that the postcollisional intrusions of the central Alisitos arc exhibit a temporal and spatial relationship to the La Posta intrusions, suggesting that they represent the earliest stages of magmatic fl are-ups in arcs accompanying collision.
Uniform Source for the Alisitos Arc
The isotopic and the elemental chemistry of all of the late Early Cretaceous intrusions of the Alisitos arc suggest that these melts derive from a broadly similar source (e.g., Tate and Johnson, 2000) . Radiogenic and stable isotopes (Table 2) ) and clearly indicate that the source is primitive, consistent with the observations of several regional isotopic studies (e.g., Taylor and Silver, 1978; Silver et al., 1979; DePaolo, 1981) . Several workers (e.g., Gastil et al., 1975 Gastil et al., , 1981 Johnson et al., 1999a; Wetmore et al., 2002 Wetmore et al., , 2003 Wetmore et al., , 2005 Schmidt et al., this volume) have suggested that the basement to the Alisitos arc is oceanic lithosphere, based on the geochemical data represented here, as well as those from studies of other igneous rocks throughout the arc terrane (e.g., Valencia et al., 2006; Weber and López Martínez, 2006) . The age of this lithosphere is not constrained, but, based on the presence of Middle Jurassic intrusions within pre-Alisitos arc stratigraphy near Sierra Calamajue and the El Arco areas, we can say that it is no younger than ca. 165 Ma (Valencia et al., 2006) . The isotopic geochemistry from throughout the Alisitos terrane (i.e., including the Middle Jurassic intrusions) also suggests that there is no evolved continental material present at depth within the stratigraphic framework of the Alisitos arc basement (e.g., . Wetmore et al. (2003 Wetmore et al. ( , 2005 , Alsleben et al. (2012) , and Schmidt et al. (this volume) have further argued that there is no demonstrable association with continental crust prior to the initiation of collision of the Alisitos arc terrane with the North American continental margin at ca. 112 Ma.
Geochemistry of the northern and central Alisitos arc plutons further supports the suggestion that the basement to the arc terrane is essentially the same throughout the area of study. Figure 2 illustrates that the geochemical data from pre-and postcollisional intrusions from the northern Alisitos arc overlap those of the precollisional intrusions of the central zone, defi ning trends that are typical of the calcic suite of Peninsular Ranges batholith intrusives as originally described by Larsen (1948) . The most salient differences between the data sets defi ning the zone and temporal divisions are the presence of a few more low-silica samples from the central precollisional intrusions and the presence of a distinct group of samples from that group (including those with low silica) that have lower overall A/CNK values. Trace-element data (Figs. 2-4 ) reveal additional differences between these groups, including a few samples with slightly higher negative Eu anomalies in the precollisional intrusions from the central Alisitos arc and consistently higher values (2-4 vs. 3-8) for La/Yb ratios for the postcollisional intrusions from the northern Alisitos arc. Most of these differences may result from the limited number of data available and possible sampling biases. However, the consistently higher La/Yb values of the postcollisional central Alisitos arc (see Fig. 4 ) seem to be real and may refl ect minor pressure differences at the site of melt generation between these two intrusive suites. Differences notwithstanding, these three intrusive suites appear to have shared a common source, and to have evolved along similar lines of liquid descent to produce the degree of overlap observed in the elemental data. 
Collision-Related Crustal Thickening and Postcollisional Magmatism
In contrast with the northern intrusions and the precollisional intrusions of the central Alisitos arc, the geochemical data from the postcollisional intrusions of the central part of the arc suggest notably higher pressures of melt generation and very limited evolution of the melt during ascent and emplacement. While the elemental data from the postcollisional intrusions of the central Alisitos arc do partially overlap the data from the rest of the samples described earlier (Fig. 2) , they are systematically more aluminous and sodic, have lower concentrations of FeO t , K 2 O, and heavy (H) REEs (e.g., Yb), and yield pronounced Sr enrichments. Tate and Johnson (2000) argued that these variations refl ect dehydration melting of an amphibolitic source at depths where plagioclase melts incongruently in the presence of garnet. As a consequence, little, if any, plagioclase is left in the residue, and the melts derived from this environment yield higher initial Al 2 O 3 concentrations and virtually no Eu anomalies relative to all other melts in the central and northern Alisitos arc (Fig. 4) . In addition, they show highly fractionated REE patterns, as the heaviest elements are strongly partitioned into residual garnet (e.g., Hildreth and Moorbath, 1988) . The pressure of melt generation that produced the postcollisional intrusions of the central Alisitos arc is estimated to be ~10 kbar or a depth of ~35 km (Tate and Johnson, 2000) .
Large postcollisional intrusions having geochemical signatures consistent with derivation from depths of 35 km in the central part of the Alisitos arc suggest that collision-related deformation produced a degree of crustal thickening in this part of the Alisitos arc that is not apparent elsewhere in the arc terrane. The Alisitos arc is inferred to have been a relatively long-lived (mature?) island arc, active for more than 60 m.y. (e.g., Schmidt et al., this volume) , and the shortening related to folding, faulting, and ductile strains within the Alisitos arc is inferred to be relatively consistent along the length of the arc (Alsleben et al., 2008) . However, the magnitude of throw across the terranebounding structures (e.g., Main Mártir thrust and ancestral Agua Blanca fault) appears to exhibit substantial along-strike variability. For example, whereas the metamorphic grade does not change across the ancestral Agua Blanca fault, suggesting no more than a few kilometers of throw across the fault (Wetmore et al., 2003 (Wetmore et al., , 2005 , the determined pressures in the central Alisitos arc increase by more than 4 kbar from the footwall in the Alisitos arc to the hanging wall in the central/transitional zone of the Peninsular Ranges batholith . This difference would have placed the lower crust of the eastern and central Alisitos arc adjacent to the Main Mártir thrust at a depth possibly as much as 15 km greater than that of other portions of the terrane. A potential causative relationship between the unique chemistry of the postcollisional intrusions of the central Alisitos arc and the terrane-bounding Main Mártir thrust is further supported by the close spatial relationship between the intrusions and the faults. The postcollisional intrusions in the central Alisitos arc appear to be confi ned to the easternmost part of the terrane adjacent to the Main Mártir thrust, whereas in the northern Alisitos arc, intrusions of the same age are emplaced across the entire width of the terrane (>25 km).
Relationship to the La Posta Flare-Up Magmatism
Flare-up magmatism in the form of the La Posta intrusive suite (e.g., Walawender et al., 1990; Tulloch and Kimbrough, 2003) followed the end of magmatism in the entire western zone of the Peninsular Ranges batholith and after all discernible motion had ceased on the terrane-bounding faults (e.g., Wetmore et al., 2005; Melis, 2006; Schmidt et al., this volume) . The La Posta magmatic event is concentrated in the central/transitional zone of the Peninsular Ranges batholith and lasted from 99 to 92 Ma (Kimbrough et al., 2001 ), initiating ~4 m.y. after the youngest of the postcollisional intrusions of the Alisitos arc. The La Posta intrusions are characterized by high Na, Al, and Sr, and low Y and are inferred to have been generated through the partial subduction of the magmatically thickened western zone (Tulloch and Kimbrough, 2003) . In the petrogenetic model proposed by Tulloch and Kimbrough (2003) , the chemically similar (discussed next) postcollisional intrusions of the central Alisitos arc formed as a direct consequence of melting of crust that had thickened as the result of magmatic accretion of a long-lived arc. This is an unlikely scenario for the formation of these melts based on the close spatial and temporal coincidence of the timing of collision-related deformation described herein. We further suggest that the postcollisional intrusions represent the initial stages or precursors to the La Posta fl are-up event.
Comparison of the postcollisional intrusions of the central Alisitos arc and the La Posta magmas reveals several similarities, including a restricted range in SiO 2 (60-70 wt%), lower iron and HREEs, and higher Na 2 O, light (L) REEs, and Sr when compared to the geochemical data from the remainder of the Alisitos arc and the western zone as a whole (e.g., Tulloch and Kimbrough, 2003) . However, there are signifi cant differences in isotopic compositions between the postcollisional intrusions of the central Alisitos arc and the La Posta suite of intrusions. La Posta suite intrusions are more evolved in both radiogenic and stable isotopes when compared to all western zone intrusions, refl ecting their interaction (assimilation?) with older, continental components of the central/transitional zone's crustal column (Tulloch and Kimbrough, 2003) .
The interpretation that the La Posta magmatic event is genetically linked to the eastward partial subduction of western litho-tectonic terranes has been proposed in recent studies (e.g., Tulloch and Kimbrough, 2003; Grove et al., 2008) . Tulloch and Kimbrough (2003) argued that the La Posta fl are-up was driven by the juxtaposition of the western zone lithologies with the base of the central/transitional zone crust through the contraction of the entire Peninsular Ranges batholith. More recently Grove et al. (2008) and Kimbrough and Grove (2010) have suggested that subduction erosion of the accretionary prism placed the Catalina Schist into the zone of melt generation, particularly in the Peninsular Ranges batholith north of ~31°30′N latitude. However, radiogenic and stable isotopic data from the southern part of the La Posta intrusive suite are less evolved than to the north, an observation that has been attributed to changes in the lithologies of the bedrock of the central/transitional zone along the northsouth axis of the Peninsular Ranges batholith (e.g., Tulloch and Kimbrough, 2003) . An alternative interpretation is that while subduction erosion of the Early Cretaceous accretionary prism was taking place to the north, collision-related forearc removal of the southern continuation of the Santiago Peak arc, and partial subduction of the eastern portion of the Alisitos arc was taking place to the south (e.g., Wetmore et al., 2005; Schmidt et al., this volume) . The lithologic transition from miogeoclinal passivemargin sequences to more deep-water sequences is consistent along the trace of the Peninsular Ranges batholith, but the true boundary is reported to be near ~30°N latitude (e.g., Gastil, 1993; Schmidt and Paterson, 2002) . The observed isotopic transition at ~31°30′N latitude is tantalizingly close to the ancestral Agua Blanca fault and the boundary between the accreted Alisitos arc terrane and the Santiago Peak arc that was built on and through the Late Triassic through Jurassic North American accretionary prism (i.e., the Bedford Canyon complex; Wetmore et al., 2003) .
As discussed herein, and in detail in Schmidt et al. (this volume) , the same structure (e.g., Main Mártir thrust) that presently juxtaposes the Alisitos arc with the central/transitional zone of the Peninsular Ranges batholith accommodated the erosional removal of the Santiago Peak arc and formed the suture between North America and the Alisitos terrane. As a consequence of this process, the southern continuation of the Santiago Peak arc south of the ancestral Agua Blanca fault would have been forced into the zone of melting along with the easternmost edge of the Alisitos arc terrane. Melt generation within the Alisitos arc at the end of, or even after, collision likely represents the last gasp of traditional arc magmatism in this part of the system, with the only real exception being that in the region immediately adjacent to the Main Mártir thrust, where the bottom of the arc crust had already been driven to depths where pressures were suffi ciently high to stabilize garnet and destabilize plagioclase. Furthermore, in addition to the thermal input from the mantle, which was driving traditional arc magmatism throughout the Alisitos, the geothermal gradient in the crust beneath the Main Mártir thrust was reequilibrating to its new position beneath the additional ~15 km of the central/transitional zone now overlying the easternmost Alisitos arc crust. This may explain the apparent early arrival of the highpressure, La Posta-like melts. The fact that at the present level of exposure the ascending melt would have passed through only the Alisitos arc terrane lithologies and, therefore, would not have interacted with the more-evolved rocks in the hanging wall above the Main Mártir thrust, explains the primitive isotopic compositions relative to those seen in true La Posta intrusions.
CONCLUSIONS
Structural and geochemical data sets from the Alisitos arc of western Baja California Norte, Mexico, reveal the existence of a laterally extensive, though spatially variable, collision-related deformation and magmatism event that spanned the time interval from before to after the completion of this deformation. Collision of the Alisitos arc with the southwestern margin of North America resulted in the formation of a broad (15->25 km wide) fold-and-thrust belt within the arc terrane, as well as the juxtaposition of relatively shallow-level portions of the arc (i.e., depths of 5-7 km) with midcrustal levels of the central/transitional zone of the Peninsular Ranges batholith across the Main Mártir thrust. Juxtaposition of the Alisitos arc with rocks of the central/ transitional zone of the Peninsular Ranges batholith was accomplished through the removal of a substantial portion the Santiago Peak arc south of the ancestral Agua Blanca fault by subduction erosion. As a result of this deformation, the easternmost portion of the Alisitos arc would have been placed beneath an additional ~15 km of crustal section in its position in the footwall of the Main Mártir thrust.
Isotopic and elemental geochemistry demonstrates that the source for all intrusions of the Alisitos arc, regardless of the timing of melt generation relative to that of the collisionrelated deformation, was broadly similar and primitive. Postcollisional intrusions of the central Alisitos arc are characterized by distinct trace-elemental compositions that indicate derivation from depths (~35 km) where plagioclase melted incongruently and completely, as indicated by Sr and Eu/Eu*, and that garnet would be a stable phase in the residuum, as indicated by strongly depleted HREE abundances. The timing of these melts postdates principal slip on the Main Mártir thrust, and the proximity of the intrusions to that structure strongly suggests that the increased pressure inferred from their trace-elemental chemistries resulted from the increased load placed onto the eastern part of the central Alisitos arc by the throw across the Main Mártir thrust. The correlation of this locally anomalous magmatism with collisionrelated crustal thickening in the outboard magmatic arc contrasts with earlier suggestions that it formed as a consequence of crustal thickening associated with the longevity of arc magmatism in the Alisitos terrane.
The short pause in magmatism, strong elemental (major and trace) overlap, and close spatial association between the postcollisional intrusions of the central Alisitos arc and the La Posta intrusions of the central/transition zone of the Peninsular Ranges batholith indicate similar conditions of melt generation, and the former magmas probably represent the initial phases of La Posta magmatism in this part of the Peninsular Ranges batholith. The locally anomalous conditions of melt generation for the postcollisional magmas of the central Alisitos arc arose because of the partial subduction of the eastern part of the arc terrane beneath the central/transitional zone of the Peninsular Ranges batholith along Main Mártir thrust. This subduction was responsible for the removal of the portion of the Santiago Peak arc where the Alisitos arc now resides. Both entities, the eastern part of the Alisitos arc and eroded Santiago Peak arc, were placed into the zone of melting. Melts generated in the lower crust of the eastern Alisitos arc never interacted with evolved continental crust along their line of ascent through the crust, at least to the level of present-day exposure.
